In this issue of Clinical and Translational Neuroscience (CTN), a new section is introduced, which focuses on diagnostic errors in medicine, the circumstances under which they have arisen and-most importantly-how to avoid such errors in the future. In the case described by Friedrichs-Mäder and colleagues, a combination of an uncommon disease presentation and refusal of a critical diagnostic step (tissue biopsy) have led to delayed diagnosis and initiation of targeted treatment for Langerhans cell histiocytosis (CITE CASE REPORT). In the meantime, with the suspicion of an underlying autoimmune disorder, immunomodulatory treatment was established and escalated later on, resulting in medication-related patient harm due to side effects, while there was insufficient treatment response.
Whereas diagnostic errors may sometimes occur in extremely rare diseases (as Langerhans cell histiocytosis) or unusual presentations of common disorders, in many cases it is a relatively common disease that is mislabeled or missed entirely. 2 The steps from information gathering, information integration and interpretation to formulating a working diagnosis that is then communicated to the patient, and initiation of appropriate treatment may be challenging for the clinician. Not surprisingly, physicians are not always successful in diagnosing the patient's health condition correctly and within reasonable time, potentially leading to harm to the patient. Specifically, diagnostic errors may result in negative patient health outcomes, psychological stress, and financial costs. Attempts to estimate the incidence of diagnostic errors in medicine suggest that the diagnosis is wrong in about 10-15% of the time. This range is supported both by expert opinion (as e.g. by Arthur Elstein-a cognitive psychologist interested in "how doctors think" 3 ), standardized patients 4 and second reviews (with the range of identified diagnostic errors, however, spreading from 2% to 50%).
Focusing on US hospital mortality rates, it has been estimated that about 40,000-80,000 deaths annually might be caused by diagnostic errors, 5 and numbers on injured patients must be substantially higher as emphasized by Graber et al. 6 While typically associated with the emergency department (ED), diagnostic errors are also common in primary care. Reasons include lack of access to highquality primary care, missed follow-up, unavailability of diagnostic tests and/or specialists, poor teamwork, and lack of communication (i.e. little/no sharing of medical information). With regard to the underlying condition, missed cancer, infections, or cardiovascular disease seems to be the most frequent categories that lead to harmful diagnostic errors in primary care. 7 Despite the significant impact of diagnostic errors on patient health, they have received little attention in medicine for several reasons. First, reliable measures to quantify diagnostic errors and their timely identification are the exception, thus solid data on the spectrum and incidence of diagnostic errors are scarce. Second, a significant fraction of patients faces diagnostic errors in different settings. Whereas conservative estimates propose that about 5% of all US adult patients seeking outpatient care are experiencing a diagnostic error, about 6-17% of all hospital adverse events are linked to diagnostic errors, and postmortem examinations propose that diagnostic errors contribute to approximately 10% of patient deaths. 1 For example, roughly 9% of cerebrovascular events are missed at initial ED presentation according to a recent meta-analysis. Noteworthy, risk of misdiagnosis was found to be much greater when presenting neurologic complaints were mild, nonspecific, or transient (range 24-60%). 8 It is therefore not surprising that diagnostic errors are the leading type of paid medical malpractice claims in the United States in the last decades, reaching about 30%. 9 From the patient's perspective, experiencing a diagnostic error was identified as the main concern when seeing a physician in an outpatient setting in 55% of all patients in a survey. 10 Likewise, about half of all participating physicians reported encountering a diagnostic error at least once per month in another survey. 11 Breakdowns in the referral process can lead to diagnostic errors and delays. Cognitive errors (i.e. failure to synthesize the available evidence correctly or failure to use physical examination or test data appropriately) may make up more than 50% of all diagnostic errors. 7 System flaws (e.g. problems with communication or coordination of care, availability of medical record data, and insufficient access to specialists) also contribute to diagnostic errors. 12 In order to identify diagnostic errors, a sound definition is essential. Experts have proposed to define diagnostic errors from the patient's viewpoint as the failure to (a) establish an accurate and timely explanation of the patient's health problem(s) or (b) communicate that explanation to the patient. 1 As outlined by Graber, data on diagnostic errors may be retrieved from very distinct sources including autopsy studies, case reviews, second reviews, surveys of patients and physicians, voluntary reporting systems, diagnostic testing audits, and closed claims reviews. 2 Likely, all these different approaches underestimate the actual rate of diagnostic errors and identify entirely separate cohorts of errors. 2 Furthermore, some of these approaches such as autopsy studies or second reviews allow identifying diagnostic errors but will not shed any light on the reasons for the diagnostic error(s) made. Nonetheless, as emphasized by Graber "the numbers identified being unacceptably high reflect a call to action for intensified research on the identification and prevention of diagnostic errors." 2 Possible approaches to facilitate measuring the incidence of diagnostic errors include the use of (a) a "trigger tool" in the electronic health-care records to identify patients at high risk for diagnostic errors (such as unscheduled hospitalization within 2 weeks of a primary care visit), (b) standardized patients (secret shoppers) to study the rate of diagnostic errors in practice, and (c) encouraging both patients and physicians to voluntarily report errors that encounter and facilitating this process. 2 This last point is also reflected in the closing remarks from the Institute of Medicine (IOM) report on improving diagnosis in health care. 1 The authors conclude that patients are central to the solution and that the diagnostic process often involves intra-and interprofessional teamwork. At the same time, however, also the professionals' education and training must advance, and topics such as clinical reasoning, teamwork, and communication should be emphasized. Learning from diagnostic errors also requires establishing a work system and culture that values open discussion and feedback on diagnostic performance. This necessitates a nonpunitive culture in which clinicians can identify and learn from diagnostic errors as emphasized by the IOM report. 1 Interventions to reduce diagnostic errors have focused on improving the knowledge and skills of providers and on addressing systemic issues (as e.g. communication, record keeping, and test ordering). While evidence that such measures successfully reduce the rate of diagnostic errors is limited, 13 it is likely that a combination of interventions will be most effective. 14 Future developments include mandatory reporting of diagnostic errors, however, until such a requirement can be established and justified, research on diagnostic errors must advance and must be accompanied by a change in culture of reporting errors. Thus, Clinical and Translational Neuroscience (CTN) aims to provide a platform for dissecting cases where diagnoses were missed or delayed and to contribute to our understanding of diagnostic errors and how they can be avoided in the future.
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